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The part of the includes an area of abou 
miles in southeastern iver side of  the divide between the 
Columbia River basin : 

The average annua y of  the basin is e s t i m ~ t e d  to  be slightly more than 1.7 
million acre feet. I%ec~pitation on t asin contributes about .2 rn i l l i o~~  acre feet, 
importation of wat from the niijace er  basin contributes about 0.014 million 
acre feet and 41-1 U I  nown amount  IS contr by ~ ~ n d e r f l o w  from the  ear River basin. 

The major aquifers in the bas~n are the Lake Formation of Tertiary age and the 
alluviutti and basa ophysical work suggests that the 
part of Gem and side of the basin, is a s t r u c t ~ ~ r a l  
(graben) that  may contain as much as 8. f sediments. These sedimentary deposits 
may contain a trenlendous vo 

The nuior  use o f  water is for irrigation. About 13.500 acres are irrigated with ground 
water. Cross pum r irrigation season and the average 
consumptive irriga e--feet per acre. hus, annual net 
pumpage for irriga ere is no evidenc t o  date that  the 

uted a n n ~ ~ a l l y  t o  irrigate ahorit 

nee beyond. thus Eacilituting this loss. 

Major i t e m  on h c u s  for a more compreliensive 
water resoiirccb eva budget, t 7) hydrologic rnapping, ( 3 )  

ogy o f  aquifers, ic tnapping, and ( ( 3 )  special problcnls. 







o c ion 





table, use the equation given, and for 
- 32). The equations say, in effect, that 

e temperature rises (or falls) 5 *C for every rise (or 
fall) of 9 QF. 

feet above mean sea level, 







Condo 

FIGURE 3 . - -  D i s t r i b u t i o n  of  p r e c i p i t a t i o n  on t h e  Portneuf  River  
b a s i n ,  Idaho. 







Table  1. Desc r ip t i on  and water-bear ing c h a r a c t e r i s t i c s  o f  geo log i c  u n i t s  i n  t h e  Por tneuf  River  b a s i n .  

Geologic u n i t  

Alluvium and 
colluvium 

T r a v e r t i n e  

Rasa l t  

S a l t  Lake 
Formation 

Bedrock, 
und i f f e r en t i - a t ed  

Desc r ip t i on  

S o i l ,  c l a y ,  s i l t ,  s and ,  g r a v e l ,  and bou lde r s ,  
Includes  we l l - so r t ed  tlolocene a l luvium de- 
p o s i t e d  i n  s t ream channels  and s t ream 
f l o o d p l a i n s ;  l ake  c l a y s  in terbedhed wi th  
o l d c r  a l luvium i n  subsu r f ace ;  a l l u v i a l  fans  
a t  t h e  base  o f  mountain s l o p e s ;  h i l l  wash 
and l a n d s l i d e  d e b r i s  g e n e r a l l y  composed of 
poo r ly  s o r t e d  rock fragments de r ived  from 
nearby sou rces ;  and o l d e r  aliuviuni.  In  
some p l aces  u n d e r l i e s  b a s a l t  and o v e r l i e s  
T e r t i a r y  sediments  from which it i s  d i f f i -  
c u l t  t o  d i f f e r e n t i a t e .  Includes  windblown 
( l o e s s )  sedinients a s  overburden.  

Calcium carbonate  deposi t .  Gene ra l l y  l i g h t -  
bu f f  o r  cream co lo red ;  ranges  from f i n e -  
t ex tu red  hard  v a r i e t i e s ,  t o  coa r se - t ex tu red  
open o r  cavernous v a r i e t i e s .  Prob:ible 
sou rce  i s  i n ine ra l i zed  s p r i n g s .  Occurs a s  
h igh ,  dam-like t e r r a c e  d e p o s i t s  i n  Por tneuf  
River  gorge ,  e s p e c i a l l y  nea r  Lava Hot Sp r ings .  

Igneous e x t r u s i v e  flow rock ( l a v a )  and c i n d e r s .  
Basa l t  i s  g e n e r a l l y  medium-dark g r a y .  Cinders  
a r e  g e n e r a l l y  r edd i sh  brown. Tex tu ra l  
v a r i e t i e s  range from mass ive ,  ve ry  f i n e  g r a i n -  
ed  t o  v e s i c u l a r .  F rac tu red ,  f i s s u r e d ,  and 
j o i n t e d ;  shows co l l apsed  s t r u c t u r e  i n  p l a c e s .  

Conglomerate, sandstone,  g r i t ,  whi te  ca l ca reous  
c l a y ,  arid v o l c a n i c  t u f f .  S o i l s  formed on s u r -  
f a c e  a r e  commonly wh i t e  o r  l i g h t  colored and 
i n t e r s p e r s e d  w i th  g r a v e l s  o f  l a r g e l y  l o c a l  
o r i g i n .  Conta ins  boulders  a s  much a s  4 t o  5 
f e e t  i n  d i ame te r ;  ma t r i x  of  conglomerate i s  
wh i t e ,  r e l a t i v e l y  s o f t ,  l oose  t e x t u r e d ,  and 
c a l  careous  . 

Consol idated  sedimentary  fo rma t ions ;  composed 
o f  l imes tone ,  dolomite ,  sandstone,  q u a r t z i t e ,  
s h a l e ,  and c h e r t .  

Ka t e r -bea r ing  c h a r a c t e r i s t i c s  

Sand, g r a v e l ,  and boulder  u i l i t s  a r e  t h e  major 
sou rce  of  supply  t o  i r r i g a t i o n  and domest ic  
we l l s  i n  Marsh Creek v a l l e y  and i n  norther11 
p a r t  of  Por tneuf  Va l l ey .  S p e c i f i c  c a p a c i t i e s *  
(from repo r t ed  d a t a )  o f  w e l l s  range from l e s s  
than 3 t o  a s  much a s  1,200; a t  some p l a c e s  
p a r t  o f  y i e l d  may be from t h e  unde r ly ing  T s l  
( S a l r  Lake Format ion) .  

Uiihnown a s  sou rce  o f  supply .  Where s a t r i r a t ed  
and o f  s u f f i c i e n t  t h i c k n e s s ,  may he a  good 
l o c a l  sou rce .  

Major source  of  supp ly  t o  i r r i g a t i o n  we l l s  i n  
s c~u the rn  h a l f  o f  Port-neuf and riortherri p a r t  
oi' Gem Va l l eys .  Magnitude of  y i e l d  depends 
oil l oca l  pe rmeab i l i t y  of  t h e  formatioii  a t  
individii: i l  we l l  s i t e s .  S p e c i f i c  cnpac i t i  e s  
oi' \ve i l s  range from about  2 t o  .3,000. 

L i t t i c  Lirown as t o  water-bear ing c a p a b i l i t  i e s ,  
l a r g e l y  because  i t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  
froni o l d e r  a l luvium Ln d r i l l e r s '  !ogs.  Also 
where u n i t  i s  pene t r a t ed ,  the weil  g e n e r a l l y  
i s  produciiig a l s o  from o l d e r  alluviiuri. A good 
sou rce  o f  supply  a t  some p l a c e s .  

Few we l l s  a r e  known t o  p e n e t r a t e  bedrock i n  
b a s i n ;  hence, l i t t l e  d a t a  i s  a v a i l a b l e .  
So lu t i on  c a v i t i e s  i n  l imestone,  i f  p r e s e n t  
and when p e n e t r a t e d ,  will .  t r ansn i i t  l a r g e  
q u a n t i t i e s  of wa te r  t o  w e l l s .  Secondary 
openings ,  such a s  f r a c t u r e s ,  i n  o t h e r  hed- 
rock format ions  g e n e r a l l y  do n o t  y i e l d  wa te r  
a t  h igh  r a t e s .  

* Well y i e l d  measured i n  gpm p e r  f o o t  of  wa te r - l eve l  drawdown. 
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FIGURE 4,-- Average monthly temperature and preci 
at McCammon, Grace, and Pocatello, for the period 1949-67. 



PREPARED IN COOPERATION W I T H  THE  
I D A H O  D E P A R T M E N T  OF R E C L A M A T I O N  

FIGURE 5.-- Map of the generalized geology in the Portneuf River 
basin, Idaho. 
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FIGURE 7 . - -  Contours on t h e  water  t a b l e  i n  f a l l  1968 and l o c a t i o n s  
of  we l l s  and s p r i n g s .  



Baseti on  rough estiliiatcs obtained front can:il company personnel, tlic total iniportatio~i of 
water ttmounts to  about 13,000 acre k e t  per ye;ir. O n  the minus side. ahout 4.000 
ac,rt, i'cet of tlie ciiscliargc of Birch ('rc~sk in the Portnibuf River hasiri is riivurtcd anntuily 
into Dc'vil C'rc~k in the B c x  River hasin. 

('onsidering the unknowns arid t l i c  lack ot 'good qtiantit;ttivt' data.  3 rouglt esti~ii;ttc of 
tlie total input of watcr to the I'ortnct~l' River basin is soiitewhat in excess ot' I .-! ~iiillion 
acre k e t  pcr year. 



4dbc1,  a t  Hatch, reporteclly flows at times and a number of 
allow water levels tliat are higher than the regional water 

ate that an artesian aquil'cr. probably of appreci;ible extent.  
ahle 2 ,  taken from 'T'wiss (1939).  lists data pertaining t o  
Arimo. The  approximate locations of those wells arc 

opinion that the artesian conditions near Artnio were due 
t o  lakebcds at the valley fill and that the wells were not  all cornplctetl in 
the same artesian ayitifer. None of the wells listed in table 2 were visited during this s tudy:  
however, a cl~emical analysis was rtiade of water from well 10s 37E-- 7cbc1 (table 3 )  which 
is in the same vicinity. Ithough the  chemical niakeup of the water from well 

tfifferent. except i n  its sodii~rn content ,  from that of water 
from wells tappillp water table aquif'ers, the temperat~lre  of the artesian watcr is 
consistently about 30 t o  Xo (' warmer and stiggcsts relatively deep circulation for the artc - 
sian water. 

C;i.nerolly. wells are drilled only deep enough t o  obtain water t'or the needs a t  li;~nci. 
11~1s. deep geologjc and hydrologic data are lacking in the bahin. Recent geophysical work 

done 111 Ikr tneuf  and Gem Valleys (Mabey ancl Oriel, IOh9) indicated tliat the central part 
of these valleys is structurally a trough (graben) that is deepest in the area north of Bancroft 
anci that may contain as ~nuct i  as 8,000 feet of Tertiary (Salt Lake t-orniation) strata 
overlain by younger basalt and alluvial deposits. If these strata arc porous and permeable. 
there is a t ren~endous  volume of ground water in storage in these valleys. 

Watcr - Level Fluctuations 

study, six wclls were sclecteci t o  monitor for flucttiations in 
ree of the wclls were equipped with continuous water level 

ore measured periodically. The  locations of the observation wells are 
c Iiydrogra~.tli record t'or each is diown in figure X .  Exicl>t for well 

ords are not long enough to coniplcte one  annual cycle of 
tle interpretation of the  recwds can be niade. Interpretation is 
se an uliiisi~ally large amount  of recharge in the spring 1069 in;tcle 
ive of normal co~tdi t ions.  

oilg term k a r i i t  in the  I~clrtncitt' River b a s ~ n  arc unknown, hu t  in 
o r  ncarhy ~ K I S I  re available, hydrographs are used t o  correlate 

5 with other  known hydrologic events. Under natural conditions, watcr 
Ilighest i n  the spring during tllc period of rnaxi~tiiim recharge: declint. 

the summer when cvapotransl>iration rates are higll and ciiscliarge exceeds recllalpe: 
out, but continue ownward. in the  tall; arc lowest in winter w h e ~ i  nlost 
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Table 3. Chemical analyses  of  water i n  t h e  Portneuf River bas in  
(Chemical constituents expressed i n  milligrams per  l i t e r . )  

Ground Water -- 
282 0 36 - 17 0.2 0.4 359 0.6 a Flowing wel l  

- b 
- b 

1.0 a S o u r c e - Z w e l l s ,  
38 f e e t  a p a r t  

.5 a 27 .3 9.0 597 

13 .2 4.5 741 
51 .10 - 532 
51 .1 - 610 

35 . I  4.9 468 

31 . 3  6.8 495 
59 - - 564 
54 - - 444 

22 . 7  13 658 

41 .5  6.9 403 

36 .2 4.0 294 

Surface Water -- 

1.8  a Plowing wel l  1 0 s - 3 i t -  icbc l  

Por tneuf  !l iver 
ne.ir Por tneuf  20 8-29-59 18 34 

l i i ;rcroSt munic ipa l :  

( I ti i p r 1 n g s  - 

!<ailro.id s p r i n g  - 

0.8 a Radiochemical a n a l y s i s  
a v a i l a b l e  





evapotranspiration ha:, 
irrigated areas, this cy 

mer owing t o  regional 
ted areas, where canal 

priiicipal recharge. high water levels 
galion, any corn 

events nlay occur. 

The  coirtinorl use of rographs is t o  
water--level trei u r : ~  to about the 
cycles being con charge from the gr 
in near balance. ong-- term declining trend, 
then discharge exceeds recllarg from the aquifer. 

There is n o  evidcnce to  any of the aquifers in the rtneuf basin are being 
overdeveloped by pulnping fo 1; in fact, comparison of water-table map in 
figure 7 with the wate nd others (1938, pl. 19) indicates little, if 
any. change since tl owever. because long-term continuous 

some of  the observation wells se ected for use in 
this study should ltc I hese measurements would provide a 
record of SLICII water ay occur as a result of use of the basin's water 
resollrces. 

late March 19h9. These 
e wells in the fall o f  1968. 

rise was in well 
spring rczllarge 

he n~axiinuni  decline was in well 
rge areas. indicating tha there the early 
s in  71 percent of the wells were within 

1 and  Aqui fer  Gharactcristics 

o t  wide vertical 
er a hydraulic 

by interpretatio~l of data from properly 

st  was made in well  XS 39 
y !'or ahout 25 hours a t  a rate 



of about 1,575 gpm (gallons per minute). uring the test, the n ~ a x i r n u n ~  drawdown of water 
level in the  pumping well was only 0 .6  t .  There was no  nleasurable drawdown of water 

ree observation wells at distances of fiom 0.7 t o  2.7 miles from the pumping well. 
The test data show that the basalt aquifer at the well has an apparent transmissivity of about 
3 million gallons per day per foot. 

Meager data are available on the hydraulics of  the wells in the basin. Some drillers' 

reports contain pumping- rate and water- level drawdown data obtained during 
perforntance tests made upon completion of the wells. These tests are run for various 
lengths of  time and seldom, if ever, is any notice given t o  rates of drawdown. 
these data d o  offer some suggestion of well capabilities. The drawdown and yield data from 
44 of the wells listed in table 4 were used to  compute specific-capacity values. Specific 
capacity is a well function and expresses yield in relation to  unit drawdown. The  values 
obtained ranged from 2 t o  3,000 gpm per foot of drawdown, and the median value was 26 
gprn per foot of drawdown. Both the high and the low values were for wells that penetrated 
basalt, thus illustrating the high variability of yields from wells in the basalt aquifer. This 
high variability in well yields is indicative of the fact that the ability of the basalt t o  
transmit water is also highly variable. 

Springs 

There are hundreds of sprmgs and seeps in the basin. They generally occur near the 
base of small canyons cut into the high mountain slopes and near the base of terraces, at and 
slightly above stream levels. 0th hot (above mean annual air temperature) and cold (mean 
annual air temperature or  below) springs occur; the cold, o f  course, are much more 
numerous. The  springs supply domestic and irrigation water t o  many fm-ns, and nlunicipal 
water t o  many towns in t hey also account for n ~ u c h  of  the base flow ~n Marsh 
Creek and in Port~ieuf  

The  approximate locations of sorne of the springs in the basin are shown in figure 7. 
Ma~ly were not visited during this reconnaissance and all the locations of those shown in 
Marsh Creek valley were obtained from 

e different springs vary greatly. Many springs in tile ntountainous arcas 
wing only during the wet est parts of the year an 
sources, whereas many in the Lower valley areas are perennial. deriving 

their discharge from more extensive and distant sources. Crystal Springs (fig. 7) are high in 
Ihc ~ t ~ o u ~ ~ t a i n s  but are perennial. They provide the entire ~nunicipal supply for McCamn~on 
and. reportedly. their discharge is greatest in m e  and least in 
Nutnorous springs occur in the upper valley d o n  the flood plain of' 
where the river enters ortneuf Gorge t o  roughly 4 miles i~pstreani.  The  accumulated yield 



Table 4.  Records of wells .  

Alt i tude:  Feet above mean sea  l eve l ;  t o  nea res t  t en th  where 
s p i r i t  leveled;  whole number and approximate where taken 
from topographic map o r  a l t ime te r  reading. 

Depth t o  well :  To nea res t  foot  below land surface;  l a rge iy  
from reported d a t a ,  some depth soundings. 

Casing depth: Feet below land surface t o  f i r s t  perforat ions.  

Well f i n i s h :  0  - open end; P - perforated casing;  
X - open hole.  

Aquifer: Queired (?) where doubtful 
Q a l ,  Quaternary and/or older  alluvium, includes lake 

deposi ts  
Q t ,  Quaternary t r a v e r t i n e  
Qb, Quaternary o r  o lde r  basa l t  
T s l ,  Te r t i a ry  S a l t  Lake Formation 
pT, Pre-Tert iary sedimentary rocks, und i f fe ren t i a t ed  

Land- 
surface 

lvell No. a l t l t u d e  
( f e e t )  

6s-38E-34adbl 5,450 

36ddcl 5,337.5 

Depth Casing Well 
o f  well Diameter Depth f i n i s h  
( f e e t j  ( inches)  ( f e e t )  

Aquifer 

Qa1 

Qai 

Qal 

Qal ,Tsl?  

Qal ,Ts1? 

Qal  

Qal  

Qal  

Qal,Tsl? 

Qal l 

Qal 

Qa1 

Qal ,Tsl?  

Qb 

Qal? 

Qb 

Qb 

l a t e r  l eve l :  Feet below land-surface datum. 

Use of water: I - i r r i g a t i o n ;  H - domestic; N - i n d u s t r i a l ;  
P - public  supply; S - stock;  U - unused 

Remarks: Log - d r i l l e r ' s  log ava i l ab le ;  CA - chemical ana lys i s  
of water avai lable;  y i e l d  - reported well y i e l d  In gpm (gal-  
lons per  minute), usual ly obtained during i n i t i a l  well per-  
formance t e s t  shor t lv  a f t e r  d r i l l i n g .  Drawdokn i n  f e e t  belo* 
s t a t i c  water level  i n  well 

Water level  
Depth 
( f e e t )  

12.72 

5.03 

3.64 

7.92 

13.83 

1.88 

5 1  

13.41 

43.63 

31.80 

10.62 

37.66 

14.87 

20.18 

1.57 

4.79 

21.32 

Date 
nieasured 

9-25-68 

9-20-68 

10-30-68 

9-16-48 

9-16-68 

9-26-68 

9-27-68 

9-19-66 

11-16-68 

12- 3-68 

9-23-68 

12- 4-68 

10-30-68 

10-16-68 

10-29-68 

10-16-68 

9-24-68 

Pump Use 
H . P .  of 

watex 

Date of 
well Remarks 

completion 

Original  depth - 
80 f t ;  log 

Log 

Log 

Original  depth - 
222 f t ;  log; 
y i e l d  - 750 gpm 
with 185-ft 
drawdown 

Log 

Log; flowing; C.\ 

LOR 

 LO^; y i e l d  - 
40 gpm 

City of Inkom; 
C A 

City o f  Inkom; 
y i e l d  - 1,000 
gpm with 14-f t  
drawdoiin; CA 

Log; C.4; o r i g i n a l  
depth - 685 f t ;  
pumps coniinual ly 

Log; y i e l d  - 155 
gpm with 3.8-f t  
drawdown 

Log; y i e l d  - 
1,200 gpm with 
68-f t  drawdom 

Yield - 1,800 gpm 

Log; y i e l d  - 
1,400 gpm with 
50-ft drawdown 

Log; y i e l d  - 
1,800 gpm 



Table  4 .  Records of  b e l l s .  (Continued) 

Lnnd- 
s u r f a c e  

We11 No. a l t i t u d e  
( f e e t j  

7s-385-25baal 5,315 

Depth 
sf wel l  
( f e e t )  

151 

191 

175 

152 

150 

loo+ 

175 

272 

188 

44 

143 

165 

125 

90 

32 

68 

367 

214 

60 

97 

37 

167 

40 

640 

111 

65 

55 

Casing 
Diameter 

( i n c h e s  

14 

20 

16 

16 

18 

18 

18 

22  

16 

18 

16 

19 

15 

12 

10 

10 

16 

18 

18 

10 

12 

15 

16 

18 

16 

Depth 
( f e e t j  

4 

24 

29 

0 

7 

40 

16 

50 

50 

6 

33 

50 

26 

2 1 

0 

640 

6 

14 

I 2  

Ke11 
f i n i s h  

Y 

X 

X 

Y 

x 

X 

P 

X 

X 

X 

X 

P 

P 

P 

P 

P 

0 

X 

X 

X 

)Water l e v e l  Pump Use 
Depth Drite H . P .  of 
( f e e t )  neasured h a t e r  

Date o f  
w e l l  

comple t ion  

1950 

1965 

1951 

1951 

1952 

1951 

1963 

1954(?)  

1959 

1961 

1963 

1962 

1935 (7) 

1954 

1954 

1961 

1961 

1967 

1955 

Remarks 

Log; y i e l d  - 
1,580 gpm w i t h  
1 6 - f t  drawdown 

Log; y i e l d  - 
3,000 gpm %with 
1 - f t  drawdoiir 

f i e l d  - 2,400  
gpm w i t h  1 2 - f t  
3rawdown 

Log; y i e l d  - 
2,330 gpm w i t h  
45-f t  drawdcwn 

Log; y i e l d  - 
1,580 gpm w i t h  
46-f t  drawdoun 

O r i g i n a l  d e p t h  
86 f t  

Yie id  - 2,003 
gpm w i t h  2 - f t  
drawdoswn 

O r i g i n a l  d e p t h  
86 f t  

O r i g i n a l  depth  - 
77 f t ;  y i e i d  - 
60 gpm wi th  30-f t  
drawdown 

Log; y i e i d  - 
1,200 gpm ivith 
90-f t  drawdoen 

Log; w e l l  uscd 
t o  f lo i i ;  ceased 
i n  1967; j-;c.iC -- 
200 gpe  

Log; y i e l d  - 506 
gpm w i t h  5 0 - f t  
drawdown 

Flows sometimes 

Log 

Log 

Y i e l d  - 3,000 gpm 



Table  4 .  Records of cxcils 

Land 

l 0 c c a l  - 

2lddbl  - 

33bba1 - 

8s-39E- l d a d l  5.522.7 

Depth 
of  ;re11 
( f e e t i  

110 

150 

66 

90 

540 

11s 

135 

160 

274 

48 

149 

175 

64 

207 

225 

87 

235 

113 

260 

202 

115 

293 

600 

249 

345 

108 

173 

Cas ing  
Diameter f:c:iti 

. i nches )  ( fee;  

(Conilnued) 

Rater l e v c i  
Depth 
(Ccet, 

13 .91 

6.68 

22.67 

18.04 

8 .22 

6 9 . 9 4  

57.03 

25.13 

i84 .45 

:2.22 

29.31 

13.28 

102.39 

1 .48 

192.64 

197.69 

71.85 

75.43 

(dry)  

48 .20 

6 9 . 1 4  

70.63 

110.29 

97.17 

197.50 

99.94 

110.10 

Pwn? 
E . P .  

- - 
13  

i 0 0  

50 

40 

50 

60 

2 

100 

110 

150 

70 

75 

50 

I00 

75 

Use Date o f  
of  w e l l  

Nater  completion 
Remarks 

Log; y i e l d  - 
1,800 gpm w i t h  
6 5 - f t  drawdown 

Yield  - 400 gpm 
w i t h  240-f t  
drawdo3n.n 

Log; y i e l d  - 
100 gpm 

Log; y i e l d  - 
1,160 gpm w i t h  
n e g l i g i b l e  draw- 
down; CA 

Log; y i e l d  - 
1,800 gpm w i t h  
6 0 - f t  drawdokn 

Log; y l e l d  - 
1,600 gpm k i t h  
3- f t  drawdown; 
C A 

Old f a n  w e l l  

Repor ted  t o  con- 
t a i n  "soda water"  

Log; y i e l d  - 200 
gpm w i t h  e x c e s -  
s i v e  drawdown 

Log; y i e l d  - 495 
w i t h  1 8 3 - f t  
drawdown 

Log; y i e l d  - 800 
gpm 

Log; y i e l d  - 
1,000 gpm w i t h  
5 0 - f t  drawdown 

New w e l l ;  n o t  y e t  
used 

Log; y i e l d  - 
1,575 gpm w i t h  
0 . 6 - f t  drawdoirn 

Old wel l  

Log; y i e l d  - 
1,350 gpm w i t h  
5 - f t  drawdown 



Table  4. Records of  w e l l s .  (Continued) 

Land- 
S u r f a c e  

Well No. a l t i t u d e  
( f e e t )  

20dbbl - 

2lbbbl  - 

Zlcdbl  - 

9s-39E- 2 c b c l  5,480.3 

Zddbl 5 ,495 

9aad1 5 ,483.5  

lOddd1 5,475.4 

l l c b c l  5,480 

13dbbl 5 ,485 

14cdcl  5,485 

15adal  5,495.4 

Depth Casing Well 
o f  w e l l  Diameter  Depth f i n i s h  
( f e e t )  ( i n c h e s )  ( f e e t )  

4 q u i f e r  

Qb,T51? 

Q b , W ? ,  
T s l ? ,  pT 

Qb 

Qb 

Q b , Q a l ? ,  
T s l ?  

Qb 

Qb 

Qb 

Qb , Q a l ?  , 
T s l ?  

Qb,Qal? 
o r  T s l ?  

Qb.Qal? 

Qb,Qal? 

Q a l  

Qb,Qal? 
PT 

Qb? 

Qb 

Qb? 

Qb? 

Qb 

Qb? 

Qb 7 

Water l e v e l  pump 
Depth Date H.P. 
( f e e t )  measured 

10-24-68 100 

12- 6-68 - 

Use 
o f  

watex 

I 

J 

P 

P 

U 

I 

u 

s 

U 

I 

N 

U 

N 

I 

H 

H 

I 

U 

U 

I 

H 

H 

U 

I 

H 

H 

Date of 
w e l l  

:ompletion 

1967 

1968 

1954 

1909 (?) 

1935 

1954 

1967 

1969 

1957 

1967 

1961 

1963 

1962 

1963 

1968 

1953 

1967 

Remarks 

New w e l l ;  n u t  
ye; u s e d  

Well was never  
u s e d ;  plugged 
a t  38 f t  

Emergency u s e  
f o r  c i t y  o f  
B a n c r o f t ;  CA 

C i t y  of Bancrof t  
s u p p l y ;  y i e l d  - 
300 gpm w i t h  0 .2-  
f t  drawdown; CA 

Log; y i e l d  - 300 
gpm w i t h  45-f t  
drawdcwn 

Lop; y i e l d  - 
1,850 gpm w i t h  
1 - f t  drawdown 

New w e l l ;  not  
y e t  u s e d  

Log; y i e l d  - 610 
g p  w i t h  150-f t  
drawdown 

Log; y i e l d  - 
2,288 gpm w i t h  
7 3 - f t  drawdown 

Log; y i e l d  - 20 
gpm w i t h  n e g l i -  
g i b l e  drawdown; CA 

Old w e l l  

Log; y i e l d  - 20 
gpm w i t h  2 - f t  
drawdown 

Log; y i e l d  - 20 
gpm w i t h  5 - f t  
drawdown ; c a f e  
w e l l ;  CA 

Motel iwell 

Log 

New w e l l ;  n o t  
y e t  u s e d  

Log; y i e l d  - 
1,350 gpm w i t h  
n e g l i g i b l e  
drawdown 

Old w e l l ;  CA 



1.and- 
s u r f a c e  

Well l<o. a l t i t u d e  
( f e e t )  

9 s - 3 9 t - l b a d a i  5,486.4 

9s-40E- 4cdd1 5 ,576.0  

7 c c c i  5 , 5 0 7 . 9  

l 8 d c b l  5 , 5 2 5  

Table  4. Records o f  w e l l ,  

Depth Casing \Cell 
of w e l l  D l m c t e r  Dcnth f i n i s h  

( inches)  ( f e e t )  
.Aqu;fer 

Qb 

Ob ? 

Qb 

Qa 1  

Q a l , T s l ?  

Q a l ? , ' i s i ?  

Qal?  ,?'sl? 

Q a l  

Qal?  , T s i ?  

Qal?,Ts!? 

Q a l ? , T s l ?  

Qa! 

Qal?  

Q a l  

Q a l , T s l ?  

Qai 

Qa1 

Q a l  

(Cont inued)  

Depth 
( f e e t )  

29.22 

146.45 

81.00 

92.00 

10.09 

31.01 

64.35 

l 3 8 . 7 0  

( d r y )  

jfiow) 

14.33 

2.35 

15.15 

45.18 

22.47 

11.24 

33.15 

28.21 

30.55 

37.44 

31.77 

44.25 

h a t e r  level  Pump 
Date H . P .  

Use 
o f  

icatez 

H 

H 

U 

I 

I 

I 

I 

i 

I 

I 

U 

S 

S 

P 

I 

I 

I 

I 

U 

I 

i 

i 

I 

I 

I 

I 

I 

I 

I 

P  

Date o f  
w e l l  Remarks 

:ompletion 

Old w e l l ;  CP 

Old wel l  

Log; y i e l d  - 
1,340 gpm w i t h  
9 - f t  drewdown 

Log; y i e l d  - 700 
gpm 

Log; y i e l d  - 450 
gpm w i t h  200-ft 
drawdown 

Log; y i e l d  - 
1 , 3 5 0  gpm w i t b  
6 - f t  drawdown 

Log; y i e l d  - 
2,600 gpm w i t h  
1 7 8 - f t  drawdown 

Log; flows 

Old we11 w a t e r  
temp. 19%; C4  

Log; flowed knen 
d r i l l e d ;  v i l l a g e  
of  Arimo s u p p l y  

Log; y i e i d  - 450 
gpm w i t h  155-f t  
drawdown 

Dug wel l  

Log; y i e l d  - 
1,680 gpm u- i th  
8 - f t  drawdown 

Log; y i e l d  - 750 
gpm w i t h  8 0 - f t  
drawdown 

Log; y i e l d  - 
1,200 gpm w i t h  
1 6 0 - f t  drawdown 

Log; y i e l d  - 
325 gpm w i t h  
6 0 - f t  drawdown 

Log; y i e l d  - 300 
gpm w i t h  108-f t  
drawdown; c i t y  o f  
Domey s u p p l y ;  CA 



Land- 
Surface 

We11 No. a l t i t u d e  
( f e e t )  

10s-37E-28abdl 4 , 8 5 5  

Table  4. Records of  h e l l s .  (Continued) 

D e ~ t h  Casing Well 
of  h e l l  Diameter 
( f e e t )  ( inches)  

237 16 

Depth f i n i s h  Aquifel 
( f e e t )  

Nater  l e v e l  
Depth 
( f e e t )  

33.36 

25.27 

48.88 

114.40 

109.96 

28.18 

18.74 

Date 
measured 

9-27-68 

9-26-68 

9-25-68 

10-23-68 

10-24-68 

9-24-68 

9-24-68 

PrnF 
H.?. 

75 

50 

75 

75 

1 5  

100 

50 

75 

Use Date  o f  
of w e l l  

w a t e r  comple t ion  
Remarks 

Log; y i e l d  - 
1,200 gpm w i t h  
1 - f t  drawdown 

Log; y i e l d  - 
1,350 gpm w i t h  
3 7 - f t  drawdoirn 

Log; y i e l d  - 780 
gpm w i t h  30-f t  
drawdoirn 

Log; y i e l d  - 
1,000 gpm w i t h  
1 8 0 - f t  drawdown 

Log; y i e l d  - 700 
gpn w i t h  1 4 4 - f t  
drawdowri 



e river gain between miscellaneous measurement sites 7 
October 23, 1968, the gain in river flow in that reach, due 

arge, was about 6 6  cfs (cubic feet per second). I t  was about 

e major hot springs in the basin are Downata and Lava Hot Springs. Downata 
recreational site, is located in the SW% sec. 12, T .  12 S., R. 37 E. Twiss ( 19 

20) stated that the spring has a constant flow of about 2 cfs, and postulated that the water 
obtains its heat from depth, percolat g almost 2,500 feet into the Salt Lake Formation 

efore it returns t o  the surface. Lava t Springs includes a number of  hot  springs in secs. 
., whose water is used at a recreational site and health spa. 
17 1 )  discussed these springs in some detail and estimated their 

total flow at about 3 cfs. Chemical analyses of  water from a number of  the springs 
entioned above are included in table 3. 

Surface Water 

ere are four continuous-record gaging stations measuring stream discharge in the 
basin three on the ver and one on  Marsh Creek. The locations of these stations 
and the basin draina e shown in figure 9. Also shown is the location of  the gaging 
station on the Portneuf River at Pocatello which, although outside the area studied. 

uces a record that is important t o  understanding the hydrology of  the basin. Historic 
ata are included in boxes near the location of  the long-term record stations shown. Two 

ortneuf River at  Lava Hot Springs, were installed 
in the fall of 1968; therefore, these short records did not provide an adequate base from 

eaningful streamflow characteristics could be derived. 

monthly mean discharges at three long-term gaging 
ed as a basis for comparison because that is the total 

cause the records were not adjusted for 
arges as shown are actual. The  graphs of 
s stay somewhat parallel t o  one another. 

arges is largely caused by clirnatic changes. 
between stations is quite 

er when the disc 
ecause of irrigati 

ow-duration curves for the three long-term record stations. 
istribution of  discharge without regard t o  the 
es obscure the effects o f  years of  high o r  low 

ecause the discharge records use 



FIGURE 9 . - -  Map of  t h e  s t ream dra inage  system, l o c a t i o n  o f  measuring 
s i t e s ,  and s e l e c t e d  s t ream discharge  d a t a ,  Portneuf  R ive r  b a s i n ,  
Idaho . 



ean discharges at 
period 1955-68. 



urves for selected 
neuf River basin, 
ly discharges) . 



ave not been adjusted for diversions or reservoir storage, the curves 
ons under past levels of streamflow and irrigation development. The 

percent of the time, the mean monthly discharge at Topaz, 
lo can be expected to  equal or. exceed 170, 69, and 228 cfs, 
in the curve for Pocatello below 220 cfs is due primarily to  

rigation diversions upstream. 

The curves shown in figures 12, 13, 14 represent characteristics of flow of the 
iver at Topaz during the irrigation season, May 1 to  September 30, only. The 

es are based on the streamflow record for the period 19 13-15, 1920-68, and are 
1e so long as hydrologic conditions upstream from the Topaz station are not altere 

appreciably. 

ure 12 is a flow-duration curve of the mean daily discharge for 
t may be used t o  determine the chance that a specified mean daily 

during that period. For example, the curve shows that for the period of record a 
mean daily flow of 200 cfs (cubic feet per second) has been exceeded 54 percent of the time 

uring the irrigation season. 

frequency curves shown in figure 13 and the high 
were computed using the log-Pearson type I11 pro 

logarithms of the flow data are used to  determine the Pearson type I11 cumulative density 
curve that best fits the data. Figure 13 is useful to  determine the chance that the low-flow 

ring a period of time will be less than a given mean discharge. For example, a mean 
rge of 100 cfs for any 30-day period of low ow may be expected to  occur once in 
7.2 years, and that the same mean discharge ring a 1 -day period may 

o occur once in about 3.3 years. 

icates the chance that the 
an discharge. Thus, a high-fl 

od can be expected t o  occur once in about 45 years, and a 1-day 
ected t o  occur once in about 4.5 years. 

m-gaging sites were meas 
ng of the stream system in 

harge measureme 

all boxes near eac ure. The discharge 

se measurements. For example, the 
etween sites 7 and 8 and gaging station 
cfs and 5.6 cfs or 28.5 cfs. Similarly, t 











that ciiiiseii severe dmi;igc, k)artic~il;trIy in  the towns of Bancroft and Lava Hot Springs. A 
ciescription of tha t  flood in the Portneuf River basin ;tnil i n  southern Irlitho and nort l i t~as~crn 
Nevati;~ is given in a report lty l'llorllas ; ~ i l i i  Lanike ( 1",(1_1). 

Walcr i n  ucll "S 4 0 1  4clltl 1 is of t he ~ i ~ a g ~ ~ c s i t ~ r ~ i  I ~ ~ i ~ a r I ~ o ~ ~ : r t ~ ~  type. M;rg~icsiurl~ 
bicirrltonatt~ wu1t.r ;il\o sixcbiilh 1 0  ~)rt~vai l  cast 01' Soria Sp1-ing liills i l l  t i l t h  vicinity 01'Socla 





1 v 
ScrEace-water  stream. 

conduc t l v l t y  only 

e2ddcl 
s round-water well and number 

F ,  3eslgnates 5:owlnq 

H3,. 
Sprlno 

H, hot; C, cold 

FIGURE 16.-- Chemical characteristics of water from selected wells, 
springs, and streams, and location of sample collection sites. 



-water divide (N. 

sons in deciphering ground-water flow is shown by the 
nd 9s-40E-4cdd 1 
o t  Springs, is more 

her waters shown in figure 16. In accordance with the statements on direction 
ater flow on page 18, the analyses indicate that the water apparently moves 

arge point at  the Hansen spring (NW%NW%NE% sec. 25, T.  7 S., R. 
he spring is less mineralized, probably having been mixed with water 

r in the northem part of  the valley. The mixture at  the spring results 
sium calcium bicarbonate type w er. Similar water, but  of  lesser mineralization, 

s of water from the rtneuf River near Pebble. The  lower level of 
t is caused by dilution of the ground-water discharge with 
und-water similarities continue on downgradient in wells 

9s-38E-20dca 1 and 9s-36E-2ddc 1 and beyond. 

he surface-water analyses shown in table 3 and in figure 16 represent water samples 
at  a particular time; they should not  be considered representative of  all streamflow 

ling sites shown. Time and volume of discharge must be taken into account 
pling a stream. For  example, the analysis of Rapid Creek near Inkom is very low in 
solids largely because the sample was taken in April when snowrnelt accounted for 

ost of the discharge. Had the sample been taken during a period of  base flow, the 
concentration of  dissolved solids would have been greater. 

e that for human consumption no  chemi 
the wells. springs, or  streams sampled. 

d the 500 mg/l limit recomm 
e excess is not  critical. Some 
considered as slightly alkaline, but they are, 

are hard. Trace-element studies have not  
t o  suspect that deleterious concentrations of 

ows the suitability of the 
as shown in the ""salinity diagra 

iagram are base 

ions are expressed in liequivalents per iter. Values for 24 sainples of  water 

es plotted fall within the 
er can be used on most soils with little danger of  develo 

aps when used for  sodium 





Most of the samples plotted fall within the ( ' 2  and C3 classifications, rnedium and 
igh salinity waters, resj7ectively. C';! water can be used if a  noder rate amount of leaching 

occurs. Plants with moderate salt tolerance call be grown in most places without special 
practices of salinity control. ('3 water should not be used on soils with restricted drainage. 
:ven with adequate cirainage, special rnanagenient for  salinity control niay be required, and 

y plants with good salt tolerance should be grown. 

USE OF WATER 

The major use of water in the basin is for irrigation. followed by municipal. industrial. 
doniestic. and stock use: but not necessarily in that order.  There are roughly 33,500 acres of 
irrigated farm land. six municipalities that have public water supplies, and one industrial 
plant that uses an appreciable amount of water. No estirnate was made during this study of 
the use of water by the farm population o r  by l i ~ ~ s t o c k .  

(;round Water Irrigation 

An attempt was made to  canvass all the irrigation wells in the basin. Table 4 contains 
data on the 148 wells visited for this s tudy.  Eighty six of these wells are used for irrigation 
purposes; the remainder are used either for domestic, stock. industrial, o r  public supply 
purposes, or are unused. The wells in tile upper valley above Topaz range in depth frotn 32 
to 640 feet and kave a median depth of 150 k e t  below land s ~ ~ r f a c e .  The  wells in the lower 
valley below to pa^ range in depth from 32  to 585 feet and have a median depth of 168 feet 
below land surface. 

Most of thc well owners visited were ahked to estimate the amount  of ground water 
j3umped for irrigatictn and the acreage on  which ground water was used. The  geographic 
location of the acreage irrigated by ground water is shown in figure 18, and estimates of 
total punipage are given below. For convenience. the estimates of pumpage are totalled 
separately lor  those l a d s  upstream from Topaz and those lands downstream from Topaz. 

hc estimates are approximations and the land owners who also have surface -water  rights 
may interc1i;lnge the use of surface and g r o w d  water on those lands that are shown as 
"'irrigated Ily gro i~nd water" in  "igure 18. That is, during a year o f  abundant streamflow. 
ihcy  may p ~ t n , t  Less ground watei than they w julii during a year of deficient streamflow. 

Above 't'ol: a/ 

n e\! 1 1  ,t ci 9.500 , crta*.. above T o p , ~  15 irr~gdtecl 111 whole o r  In part wlth ground 
w ter T1ic to ,t J nount c f tv,~ter pumped c l u m p  the trrlgarlon season is about  20.801) 



PREPARED I N  COOPERATION U I T Y  T H E  

I C d H C  DEFhRTMENT OF R E C L A M A T I O N  

EXPLANATION 

Land i r r i g a t e d  by 
s u r f a c e  water 

Land i r r i g a t e d  by  
ground water  

- .. 
Drainage b a s i n  boundary 

2 3 6 9 l W l r r  ' LA--- 

FIGURE 18.-- Map of  Portneuf  River  b a s i n  showing g e n e r a l i z e d  e x t e n t  
of  i r r i g a t e d  l ands .  



acre feet. This a ~ n o u n t s  t o  about 2.2 acre -feet puniped per acre. t is estimated, using the 
method of Jensen and Criddle ( 1952) and the 1964 Census o Agriculture Preliminary 

eports for  Bannock and Caribou Counties ( U S .  Bureau of the Census. 1966). that the 
average consumptive crop use in the basin is 1.4 acre-feet per acre per irrigation season, and 
that the average consumptive irrigation requirement (consumptive crop use minus seasonal 
precipitation) is 1 . 1  acre--feet per acre. Therefore, about 5 0  percent of the total pumpage is 
consumed by crops; a large part of the remainder seeps into the subsurface t o  return to  the 
aquifers. I t  is not known how much. if any, of  the excess pumpage runs directly overland t o  
the streams. Net punipage for irrigation above Topaz is estimated t o  be 10,400 acre feet 
per season. 

Below Topaz 

An estimated 4,000 acres below Topaz is irrigated in whole or  in part with ground 
water. The total amount  of water pumped per irrigation season is about 9,200 acre- feet, o r  
about 2.3 acre .feet per acre. Because purnpage data were lacking in this part of the basin, 
the average amount of water pumped per acre irrigated was derived from estimates obtained 
from 10 farms in Marsh Creek valley. The  average consumptive use and the consumptive 
irrigation requirement are sintilar to  those above Topaz, thus an estimated 48  percent of the 
pimpage below Topaz is consumed by crops. Therefore, net pumpage below Topaz is about 
4,400 acre -feet per season. 

The  total seasonal net pumpage for the entire basin is roughly 14,800 acre feet and 
the total gross pumpage is roughly 30.000 acre feet. The  above purnpage figures are general 
seasonal estimates and will vary from year t o  year depending on  climate and, i f  present 
trends of ground water developinmt contmue, the punipage M / I I I  p r~bi lb ly  increase. 

Surface -Wate r  Irrig a t .  Ion 

Of the approximate total of 33,500 acres of irrigated land in the basin, about 20,000 
acres are irrigated solely with surf;& water. In addition, an unknown bu t  probably small 
part of the 13.500 acres irrigated with ground water is also supplied partly wi th  surface 

'he scope of this reconnaisa~nce did n o t  include detailed mapping of the 
e gerleralizcd location of surface - w ~ t  
C'ona~rvation Service i:; shown in figure 

The  m ljor sources of the surface water arc Portneuf lt,ver and Msrsh Creek, their 
tributaries, 1: ~d imported watcr frwn ear River. Total :es~:rvoir storage capacity in the 
ha. n is at. I ~t 25.2 10 acre fcet ?'hi? locat'oti a ~ l d  capacitit,\ of Portne I ', kfawkins. and 
C1- sterfielt <csewc rs, the oilly signi icant slor'rge facilities in the basin, a id of some of  the 
la. ;r canal ire sh(: .vn in fii 111 c 0. 



uantitative evaluation of the amount of ~ a t e r  distributed by the surface-water 
irrigation system as i t  is presently established is difficult. There is a serious lack of ( 

suitable daily distribution records. ( 2 )  gage-height readings in Portneuf Reservoir, (3 )  
t o  and outflow from the reservoir. and (4) measuring devices for obtaining 
w records. Further, the gaging stations at  the heads of  the canals below 

opaz are poorly placed and their records are affected by adverse conditions in the canals. 
oodward (1956, p. 18) noted these deficiencies, and since that report a Parshall flume was 

constructed in the outlet channel below the Portneuf Reservoir t o  obtain better outflow 
records. 

espite the lack of data an attempt was made t o  approximate the amount of surface 
water used for irrigation in the basin. The Watermaster's Report for Water District 17, 
governing the distributiorl of Portneuf River water, shows that for the period June 1 t o  
September 15, 1967, about 77,300 acre-feet of water was distributed from the Portneuf 
River and other streams in the district (Marsh Creek and its tributaries are not part of 
District 1 7 )-30,400 acre-feet was distributed above Topaz and 46,900 acre-fee t was 
distributed below Topaz. Any diversions prior t o  June 1 o r  later than September 15 were 
not recorded. The average discharge of  the Portneuf River at  Topaz for the period 1920-68 
between June 1 and September 15 was about 41.500 acre-feet. The  average discharge for 
the same period in 1967 was about 1,000 acre--feet more than the long-term average; 
therefore, the quantity of water available for distribution in 1967 was somewhat above 
normal. 

In addition. estimates were obtained for  distribution from the Bear River system to  
est Branch and Soda Canals. Flow in those canals totalled about 14,000 acre--feet. 

Thus, the amount of  surface water distributed from all major sources of  water is probably at 
least 91,300 acre--feet per irrigation season Assuming that the total irrigated land is 20.000 
acres, then about 4.6 acre feet of water per acre is distributed, but that 

ere i s  probably at Itast 3 percent loss in the distribution canals 
average, about 3 acre feet per acre 1s dvailable at  the farm hcadgates. 

The above calculations are very rough approximations. ecause distrib~itlon data arc 
Idcking. bet!er determinations cdnnot be made at t h l 5  time; however, the approximation\ d o  
give an d e a  '15 to the magnitu it. of' the surfi~ce--water irrigation system and the amount o 
ua t e r  used. 

nd istrial Suppl e\ 



Table  5 .  S e l e c t e d  d a t a  on municipal  wa te r  s u p p l i e s  i n  t h e  Por tneuf  River b a s i n .  

Approximate 
Popu- Annua 1  use  number o f  

Munic ipa l i ty  l a t i o n  Source o f  supply  ( a c r e - f e e t )  S to rage  customers Treatment Sewage f a c i l i t i e s  Remarks 

Bancrof t  495 

Downey 726 

Lava Hot 
Spr ings  593 

2 s p r i n g s ,  1 well  

2 s p r i n g s ,  2 w e l l s  
( 1  we l l  on s tandby)  

7  s p r i n g s ,  2  we l l s  

2  w e l l s  

1 s p r i n g  

14 s p r i n g s ,  1 w e l l  
(supplemental )  

1 r e s e r v o i r  - 100-110 
45,000 g a l l o n s  

1 r e s e r v o i r  - 
16,000 g a l l o n s  

2 r e s e r v o i r s  - 
1)  125,000 g a l -  

l ons  
2) 325,000 g a l -  

l ons  

1 r e s e r v o i r  - 
92,000 g a l l o n s  

1 r e s e r v o i r  - 
300,000 g a l l o n  
tank 

1  r e s e r v o i r  - 
159,000 g a l l o n s  

None S e p t i c  tanks  Meters removed 
because  sand 
clogged gea r s  

Occasional  c h l o r i -  Lagoon system 
n a t i o n  when needed 

None 

None 

None 

S p e c t i c  tanks  I well used on ly  
f o r  summer irri- 
g a t i o n ;  meters  
sand clogged 
g e a r s  

Lagoon system 

S p e c t i c  t anks  

Occasional c h l o r i -  Lagoon system 1  new (1968) w e l l  
n a t i o n  when needed not  y e t  used;  

meters be ing  
i n s t a l l e d  



d Cement Colitpany plant at Inkom is the only large ir~dustrial user 
he plant has two main wells, at least one  of  which is pumped at all 

otal annual pumpage is about  470  acre-feet ( 

4 0  acre-feet ( 1  3 million gallons) is used cotisumptively in kilns. 
Most of the remainder circ~llates througfi the plant and is ischarged into the river. 

Since about 1951, the quantity of  ground water p imped  for irrigation ha3 grown 
from an almost negligible amount  t o  about 30,000 acre- feet per irrigation season. This is 
about one third as nluch as the total quantity of  surface water i1std for irrigation ill tile 
basin. The use of ground water coittintlcs to  grow as more and more farm owners arc turning 
t o  irrigation from ground - water and giving up  dry farming practices. Also. they arc using 
increasing amounts of ground water t o  replace o r  supplement unpredictable surface bvatcr 
supplies. As a result of this incre~tsed use of ground water, questions have arisen concerning 

the effects of ground water withdrawals on the flow of streams and how these effects can 
be appraised. 

During this study, attempts were made through use of historical records t o  determine 
if any changes had occurred in streanlflow as a result o f  ground water withdrawals in  the 
upper valley. Several m a n s  of identifying possible changes were tried, but in nearly all cascs 

s available were t oo  meager o r  too  short to allow meaningful analy\is. 

Comparison of average ax~nual disc iver at T o p x  LC it11 

o and Grace rev c irldication of  a re 
used by ground water p upper valley. Changes in the 

storage capacity and operational procedures Reservoir, coupled wi th  an 
irrigation distribution pattern also precluded use ot' most 

ication of change in the outlilow t'rom the upper valley. 

o incasure ~jossible effects o ping on  strea~nflow by 

indication of reduction of g 
here are Inany factors other  than p u ~ n ~ ~ i n g  
ater and surface water in the upper basin. 
transpiration by growing crops, cllangitig 
ater irrigation applications, anti the vcry 
awals from an acjuifer with large storage 

suggest that  if pumping has any effect 



~niscellaneous 
these and other 

before any judgment may be 

report, they are based on a 
es, the results can benefit by 
make a comprehensive study 
rein and the acquisition and 
should focus are ( I )  a water 

4) the irrigation system, (5) 

g a  cluantitative evaluation of the 
udget are total inflow to  and total 
ed, taking in to  account changes in 

o w  and importation into the basin. 
asm, and exportation, stream flow and 

i m p  ( fig. 3) was made during this 
ernent of the map 
in gages placed at 

ng--- term record 
laking any future 



the aquifer through the pass, the hydraulic gradient, and the transmissivity, a value for 
ow through the pass could be calculated (Ferris and others, 1962, p. 73). 

etermination of volumes of unclcrflow into thc basin near Soda IJoint wo~ild require 
a closely controlled water table contour map to  be made of  the area extending from the 
pass a t  Soda Point and spreading ou t  over the ground water divide in Gem Valley. 
Additional water levels in wells and precise topographic leveling would be needed to  tiraw 
the map and accurately locate the grnl~rid water divide. A tlow net of the area of interest 
could then be drawn to  obtain a gradrent and determine a width of flow. Transmissivity 
values could be determined using wells rn the area. Given the three needed values, the above 
cited tnethod could again be appl~ed t o  calculate the amount of water being corltribtitetl to 
the Portneuf River Basin. 

As stated above, the outflow elements incliide evapotranspiration, strearnflow. and 
underflow out  of tlic basin. Methods to estimate the evapotranspiration are available 

oseberg and other\,  1938) and need not be elaborated on here. T o  determine the 
streamflow out  of the basin, it would be necessary to establish a continuously recordmg 
surface- water gage in the Portneuf Gap. T o  determine the ~ ~ n d e r t l o w  through the gap and 
out  of the basin, at least one and prtbferably two geohydrologic test wells should be drilled 
in the gap. Geophysical stitdrcs probably should be made to  extend the test hole 
i~lformation. The wells sho~lld be drilled to bedrock. The rate of undertlow could then be 
determined as explained for Tenmile Pass. Also, the firmness of the budget would be 
enhanced by determining the hydrologc cross section a t  Pebble so that o u t f  ow from only 
the upper valley could be evaluated. The methods used previously also would apply here. 

he water tablc map (fig. 7 )  drawn for this s t i ~ d y  is not complete, but covers only 
reas of major ground water pumping. Also, topographic control is lacking for better 
efinition of the contours now drawn. The well canvass should he extended. and 

observation wells established ncedcd areas t o  complete contouring of the water table 
throughout the entire basin. * canvass sllo~ild make a partict~lar effort to  search out  those 

thers ( 1938) in I928 -29 so they can be inc 
urements sI1ou1~1 t en be matic in the aut111nn so reasonable 

co~nparisons can he rnade of water level changes occurring bctween the 1928 79 
the time the later ~neasurenlents were made. Also, water---level tneasurenlents matic in 
six observation wells establishecl as a part of this study should be continuecl into thc 

at long term water -level trends can be established. As a part of  the canvass, a 
representative nurnbcr of  springs also should be scheduled and their elevation detcm~incil .  



Ilata on the hydraulic characteristics of the aqt~il'crs arc now lacking. l ' l t i ~  
charai.teristics are best dcteriiiinect hy field pumping tests. .4ltllougIi the results obtaincci 
from pumping tests are approxiniations. they are useful in evaluating thc performance ol' an 
a q ~ t i ~ r .  Transinissivity and storage coel'ficients may he coniputed. Iiydrologic boundaries 
located. and future effects of puir~ping predicted fro111 i1;tta derived from such test\. I'llc 
storage coefficient is cicfined as the voliinic of watcr an aquifer rcleascs from or takes ~ t t t o  
storage per  nit surface area of tile acliiifer per unit change in the component of head 
nornlal to tllat surfacc Tht, tests involve controlled primping and nicasurenlent ol' w;~tcr- 
Icv~~lh i t )  the p ~ ~ n i p i n g  wc11 and in ncarby observation uc.lls. both bcl'orc and during puiilping 
m c i  a i  tcr pimping is stopped. 

In  relation t o  Ii\,riroloyy. i t  is suggestctl that t l i c  miscellaneous strc;rtn ~nc;tsi~i ' i*rl~e~its 
he continued a t  least ill rough o n c  annual cycle. I f  a conlprcliensivc study is started. 
additional measurements ot' water lcvcls in wells irnd 01' strcanltlow should he tnaclc as 
nccdctl. 

Irrigation Sys t c~n  

A better means shoul~l  hc devised t o  obtain quantitative data from tlic prcs~,tlt 
surfltcc water irrigation system. Woodward (1956)  pointed out some sllortcominps i n  the 
rccoriiing o f  {low into and out  of ttic t30rtneui' Reservoir. t-Iopct'rrlly, these shortconlings can 

iminated. A full rjuantitative ~ t u d y  would include the accjitisitioi~ and compilation of 
t h c  followinp It1c;1strren>ents. 

Inflow t o  t'orttieuf Kcscrvoir; outllow  fro^ I'ortncuf Kcscrvoir: water-  lt,vcl 
f iict~rations in I%ortneiif Reservoir; llow into main canals: diversions out of Topancc. King, 

wen t y  fonr~l~ilt . .  iigh tccl~lnilc. Ikmpsey  . Fish. o b  Smith,  Marsh, 
; I I K ~  (;;trkfc'~i (.reeks, Crystal Springs. ;tntl any other  sources from which significant a r n o ~ ~ r i t s  

arc hcing ~fivcrtctl. I'rcl.cra171y the records on tllc I"ortnctt1' Reservoir slioiiltl hc 
wit11 continuously reconlilig cievicus. Also, ~nol-c ~wrnplvte records sl1011Ii1 IW 

ol>t;iiiictl on the flow in Soda anti West ranch ('anals w l ~ i c l ~  i ~ ~ l l > o r t  wafer from the Bear 
Rivcr system. 

I~cl'ined c t ~ t ~ r ~ n i ~ l i t ~ i o ~ i  of' tllc anloutit o f  ground wlitcr ~iseti for irrigation is nccclcil. 
13 atte~llllt s110~11tI Ilc iliatlc to update recorcls on t l lc  in~.rc;~scci use 01' ground wirtcl- ['or 

. . 
rrl-igation i n  Ilic I)asin. 



kologic Mapping and eep Test Drilling 

lap for this study was compiled from the work of previous studies 
pping in the Marsh Creek valley i:, almost completely lacking. At least 
c mapping should be completed if future hydrologic work is t o  be 
, geophysical work (p.  19) has shown the apparent occurrence of a 
may contain scdiments as much as 8,000 feet thick in central 

eys. A number of deep geohydrologic test holes should be drilled to  
ve the occurrence of  such a structure, for this deep t r o ~ ~ g l i  C O L I I ~  
rce of ground water. 

Special Problems 

l c ~ n s  that may arise will probably be related to  infringement on water 
rent irrigators in the basin. The interrelation between ground and 
m of that nature. One method of  approach is suggested in this study 

inethod may be workable, such as an analog model which can be 
overall functioning of the natural system and the stresses imposed 

01: it. 

ferences among pumping wells also may create special problen~s. Such problems 
ated through use of field pumping tests. 

total supply of water t o  the basin is slightly greater than 1.2 
s of supply are precipitation on the basin and p 
basins. Some water also is inlporteti from the Bear 

acre feet per year) passes as utlderflow somewilere 
'opar and Marsh Creek near 

ocatello. The actual average annua 
lower reach of  the 

Cap,  apparently is perched above the regiona 
nown how much of  the 87 ct,  occurs 

water acluifers are the basalt and alluvium of Quaternary age and 
ertiary age. Groun -water wells in the basin range from 37 to 



n well depth is 15 

ent is from the uplands to the center of the valleys, and 
in the direction of stream ow. Some movement may occur vertically 
confining strata where water-table aquifers are underlain by artesian 

Chemically the predominant water in the basin is of the calcium bicarbonate type. 
m bicarbonate water occurs in the Lava Hot Springs and in some warm-water flowing 
near Arimo in Marsh Creek valley. The most highly mineralized water, excepting Lava 
prings, occurs in the basalt aquifer in the upper valley. The water seems to become less 

eralized as it moves downgradient, presumably by dilution. Some of the waters used for 
ion are in the medium and high salinity classifications. 

Approximately 91,300 acre-feet of surface water is diverted during an annual 
gation season to irrigate out 20,000 acres of land. This includes about 14,000 

acre-feet imported from the River. A total of about 30,000 acre-feet of ground water 
is pumped per season for irrigation, of which, about 20,800 acre-feet is pumped in the area 

gate about 9,500 acres, and about 9,200 acre-feet is pumped 
nstream from Topaz to  irrigate about 4,000 acres. The estimated average annu 

consumptive use of crops is about 1.4 acre-feet per acre per season, and the consumptive 
gation requirement is about 1.1 acre-feet per acre. Thus total net ground-water 

the basin is roughly 14,800 acre-feet. 

r pumpage for irrigation has grown from an almos 
to  about one third of the total quantity of surface 

is toward greater use of g 
data needed to esti 
ct measurement of seepage losses along 
may be useful if an attempt is made to  
om ground-water withdrawals. 
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